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(57) Abstract: An antenna aligumeni meter (1) comprises a receiver (2) for detecting a signal with predetermined characteristics and 
outputting data pertaining to the detection of the ag^, and a controller (6) responsive to the data from the receiver for controlling 
generation of an indicator that the signal has been detected. The meter can be used for aligning an antenna with a signal source. The 
meter is ananged to momtor signals received by the antenna and to provide an indication of correct ah'gnmeot of the antenna with a 
desired signal source when a signal of a predetermined frequency, polarization, symbol rate and error correction ratio is received. 
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AN ANTENNA ALIG NMENT METER 

The invention relates to an antenna alignment meter. 

Backpround of the Inventiwt 

5 Tbere aie now several satellites in relatively close proximity to each 

other (when seen fiom the groimd) transmitting telexasion at the same or similar 
fiequencies to one another. Many satellite receiver systems comprise a fixed 
antemia which is aligned with a single satelUte to receive television signals 
O^eftom. nie close proximity of several satellites all tiansmitdng at the same 

10 or similar fiequencies makes it difficult to align an antenna with the correct 
«tellite during installation. Using only a signal strength meter it is aU too easy 
for an installer mistakenly to align the antemia with a nearby satellite 
transmitting at the same fiequency as the correct satellite. Identifying and 
correcting such an error is relatively straightfor«:ard: when decoded and Wewed 

15 on a television screen it wUl be immediately apparent that the wrong signal is 

being received. However, relying on viewing the picnire is time consuming and 
therrfore undesirable. 
Summary of the Invention 

11x5 present invention aims to facilitate installation of a satelUte 
20 system by improving the confidence of the correct signal being received. 

In one aspect the invention provides an antenna alignment meter 
comprising a signal detector circuit for detecting a signal witii predetennined 
characteristics and outputring data pertaining to tiie detection of the signal; a 
connector for connecting the signal detector circuit to an antenna; and a 
25 controUer responsive to the data fiom the detector circuit for controlling 
generation of an indicator that the signal has been detected. 

In another aspect tiie invention provides a method of aligning an 
antemia with a signal source, the method comprising: comiecting the antemia 
to an antemia alignment meter, adjusting the orientation of die antemia until 
30 the antenna alignment meter indicates detection of a signal with 
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jncdcteraiined characieristics; and locking the antenna in position. 

The invention also provides an apparatus for aligning an antenna with 
a signal source, the apparatus being arranged to monitor signals received by 
the antcmia and to provide an mdicaiion of correct ahgnment of the antcmia 
with a desired signal source >vhen a signal of a predetermined frequency, 
polarization. sjTnbol rate and error correction ratio is received. 

The above and fimher feamres of the invention are set forth with 
particularit)' in the appended claims and together >vith advantages theieof v«U 
become clearer fiom consideration of the following detailed description of an 
exemplary embodunent of the invention given >^ith reference to the 
acconqMmying drawings. 
Brief Descrir *'ftn of the Drawings 

Figure 1 is a schematic diagram of an antenna alignment meter. 
Detailed Descr i ption of an Emb ~«"ieiit of the Invention 

Referring now to Figure 1 of the accompaiiying drawmgs an antcmia 
alignment meter 1 comprises a receiver 2 which is preferably a digital sateffite 
Network Interface Module (NIM) by GEC Plessey Semiconductors. The 
receiver 2 is comiecuble to the low noise block (LNB) 3 of an antemui 4 v« a 



10 



15 



20 



25 



coaxial line 5. 

A processor 6 is comiected to the receiver 2 by vcay of a control path 7 
and is arranged to send control data to the receiver 2 na the control path 7. 
n,c receiver 2 can be mned to a signal of given characteristics depending on 
the comrol data from the processor 6. When the receiver is receiving a signal 
having the given characteristics the receiver outputs a transport stream on path 
8 and a "locked" flag or signal on data path 9. The locked flag thus provides 
an indication to the processor 6 that the receiver 2 is receiving a signal of the 

ffvca characteristics. 

The transport stream contams all the service information carried in the 
recdved signal. The information may include several television signals (video 
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and/or audio) and service signals. The transport sueam may therefore be input 
to demultiplexer and decoder circuitry 10 to enable tele^'ision pictures to be 
viewed on a suitable monitor. However, it is envisaged that the meter 1 will 
be supplied as a hand-held unit to facUitate installation of antemias on the 

5 outside of buildings. As such the meter should be as small and Ught as 
possible and therefore demultiplexer and decoder circuitry wUl not be 
necessary because there will be no need to ^dew television pictures. 
Furthermore, such circuitry is expensive and would make the meter 
prohibitively expensive for use in routine receiver sj'stem insudlations. 

10 Normally, therefore, the meter 1 will not include the demultiplexer and 

decoder circuitry 10. 

H»e processor 6 is also connected to drive a display 1 1 . Among other 
things, the processor 6 is arranged to cause the display 11 to display an 
indication of when the receiver 2 is Iecei^ing a signal having the given 
15 characteristics. The processor 6 has associated with it a memory including 
RAM 12 in which is stored data defining among other things the given 
characteristics of the signal to which the receiver 2 is to be tuned. A 
communications port 13 is provided to enable the data in the RAM 12 to be 
changed if required. 

20 Operation of the meter 1 is controlled by a user input device 14, 

typically in the form of keys connected to the processor 6. The processor 6 
responds to manipulation of the keys by controlling operation of the receiver 2 
and/or the display 11. The meter includes an internal power supply 15 in the 
form of replaceable or rechargeable batteries. The power supply is connected 

25 to supply power to aU of the units comprising the meter 1 and to supply power 
to the LNB 3 via the receiver 2. The power supply is controUed by the 
processor 6. which is arranged to activate the power supply and thus switeh on 
the meter in response to manipulation of the user input device 14. 

In order to conserve power the processor 6 is arranged to monitor the 
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tune between manipulations of the input device 14 and lo cause the power 
supply 15 to switch off if the time exceeds a predetermined duration, say 3 
minutes. Power is restored when the installer next manipulates the input keys 
14. TTie processor 6 and the power supply 15 may also cooperate to enable 
5 battery status information to be displayed on the display 1 1 . 

Tele^^sion signals broadcast by satellites have several parameters 
which vary. Signals are transmined on earners at several different fiequencies 
from a single sateUite to enable the carriers to be distinguished from one 
another. Si^s are polarized, either vertically or horizontally, to increase 
10 signal divcndt}'. Some signals cany infomiation in analogue form and others 
in digital form. Digital information is transmitted at different symbol rates and 
cnor correction ratios. During installation of an antema it is only necessary to 
be able to identify with confidence a single signal from the selected sateUite. 
There are several combinations of the aforementioned signal 
15 characterisUcs thai can be used to identify uniquely a signal as originating 
from the required satellite. For example both Eutelsat and Astra 28.2 transmit 
vcrticalfy polarized signals at 11.778 GHz carrying digital data at 27.5 
Msymbols/s, but the data in the Eutelsat signal has a fonvard enor correction 
ratio (FEC) of 3/4 whereas the data in the Astra signal has an EEC of 2/3. 
20 TTius a vertically pohirizcd signal at 1 1 .778 GHz carrying digital data at 27.5 
Msymbols/s and an FEC of 2/3 uniquely identifies the Astra 282 satellite, 
•merefore, by tuning the receiver 2 to receive a signal with these 
characteristics, recepuon of the signal can be interpreted as indicating that the 
antemia is correcUy aligned with the desired Astra 28.2 satellite. 
25 A decision is made in advance regarding which characteristics can be 

used to identify uniquely the required satellite. Data defming those 
characteristics is stored in the RAM 12 and used by the processor to tune the 

receiver 2 to the appropriate sigpoal- 

During instaUation of an antemia an installer will first coraiect the 
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meter to the LNB of the antenna by way of a suitable lead. The meter is then 
switched on by manipulating the input keys 14 and thus power is applied to 
the LNB via the lead. A suitable prompt may be shown on the disptay 11 , for 
example "search for satellite". TTiis will prompt the installer to search for the 
5 correct satellite by moNong the antemia so that it is directed towards the 
general area of the skj' in which the satellite will be found When the antemia 

"sees" the correct satellite the meter will receive a signal with the unique 
characteristics and therefore the receiver will respond by outputting a locked 
flag on data path 9 to the processor. The processor 6 in turn responds to the 
10 locked signal by changing the display to indicate that the desired satellite has 
been found. A message such as "Now on Astra 282" may be displayed for 
example. An audible signal may also be omput by suitable means (not 
shown). 

Further manipulation of the input keys causes the processor to toggle 

1 5 through a series of options. 

Firsdy an indication of signal strength in the form of a ^phical bar is 
displayed. Tlie GEC Plessey NIM includes signal ampUfier with an automatic 
gam control circuit that can be conttoUed to output data on data path 9 
representing the gain setting. The gain setting is inversely proportional to 

20 signal strength (the greater die gain the weaker the received signal). Hie gain 
data from the receiver 2 is therefore processed by the processor 6 to generate 

appropriate data for display of the graphical bar. A weak signal mdicates that 
the antemia is not aligned properly with the satelUte or that the line of sight 
between the antemia and the satellite is not entirely clear. Thus die graphical 
25 signal strengdi bar enables the installer to adjust the position of the antemia to 
correct alignment with die satellite. 

Depending on the position of die antemia 2 on die surface of the earth 
die LNB 3 may have to be skewed by a few degrees off die axis of Jhe antemia 
so as to align properly vn± die polarized signals from die satellite. The GEC 
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Plessey MM includes signal piocessing circuitij' which is able to output data 
i«iicating bit cnor rates in the received data in terms of bit enois per 1000 
received bits. TTie bit error rate is an indication of the quality of the received 
signals, nierefore in another mode of operation the processor 6 is arranged to 
5 receive from the receiver 2, via data path 9. bit error rate data for both 
horizontally and vertically polarized signals. The processor 6 outputs this data 
to the display 1 1 for display thereon. TTie installer is then able to adjust the 
skew of the LNB 3 to maximize the quality of the received signals by 
equalizing the bit enor rates of the horizontal and vertical signals. 
10 Once it has been established that the antenna is pointing tou^ds the 

correct satellite the installer should lock the antemia in position so that it 
remains fixed on the satdlhe. 

Having thus described the present invention b>' reference to a prefened 
embodiment it is to be well understood that the embodiment in question is 
1 5 cxemplao' only and that modifications and variations such as wiU occur to those 
possessed of appropriate knowledge and skills may be made without departure 
from the !?)irit and scope of the invention as set forth in the appended claims 
and equivalents thereof. 
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CLAIMS: 

1. An anicnna alignment meter comprising a signal detector circuit for 
detecting a signal with predetermined characteristics and outputting data 
pertaining to the detection of the signal; a connector for comiecting the signal 

5 detector circuit to an antemia; and a controller responsive to the data from the 
detector circuit for controlling generation of an indicator tiiat the signal has 
been detected. 

2. An antenna aUgnment meter as claimed in claim 1 . wherein the signal 
detector ciKuit comprises a receiver circuit 

10 3. An antenna alignment meter as claimed in claim 2. wherein the 
receiver circuit is controUed by the controller to receive signals having 
characteristics determined by the controller. 

4. An antemia alignment meter as claimed in any preceding churn, 
wherein the controller comprises a processor h^^^mg an associated memoiy m 

15 which is stored data representing the predetermined characteristics. 

5. An antemia alignmem meter as claimed in claun 4. further comprismg 
a communications port, connected to the processor, for receiving data 
representing tiie predetermined characteristics. 

6. An antenna alignmem meter as claimed in any preceding claim, further 
20 comprising a display controlled by tiie controller for displaying infonnation 

relating to a detected signal. 

7. An antenna aligmnent meter as claimed in any preceding clahn, 
wherein tiic meter is operable in plural different operating modes, the meter 
further comprising a user manipulable input connected to the controller for 

25 user selection of the operating modes. 

8. An antenna alignment meter as claimed in claim 7. wherein the 
operating modes comprise a detection mode in which the detector is operable 
to detect a prcdetennined signal being received by an antemia comiected 
diereto, tiieieby to faciliute alignmem of tiie antenna witii a signal source. 
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9. An antenna alignment meter as claimed in claim 7 or 8. wherein the 
detector comprises signal processing circuitry operable to process a signal 
being received by an antenna connected thereto to detennine a data enor rate 
in the received signal, and the operating modes comprise an antenna 

5 alignment mode in which the controller is operable to outptit data for display 
representing the quality of the signal depending on the data enor rate, thereby 
to faciUtate skewing of the antenna into alignment with a signal source. 

10. An antenna alignment meter as claimed in claim 9, wherein the 
processing circuitry- is operable to determine data error rates for both 

10 horizontally and vertically polarized signals and the controller is operable to 
output data representing the quality of both horizontally and vcrticaUy 
polarized signals. 

11. An antenna alignment meter as claimed in any of claims 7 to 10, 
wherein the detector comprises a signal amplifier including an automatic gain 

15 control circuit, and the operating modes comprise a signal strength mode in 
which data relating to the gain set by the amomatic gain control circuit is used 
by the controUer to generate a display representing the strength of a signal 
being received by the antenna. 

12. An antenna alignment meter as claimed in any of claims 7 to 11, 
20 further comprising a power supply conttoUed by the conttoUer, and wherein 

the operating modes comprise a standby mode in which the power supply is 
switched ofiFfoUowing a predetermined period of non-use of the meter. 

13. An antenna alignment meter as claimed in claim 12, wherein the 
period of non-use is measured as time elapsed between manipulations of the 

25 user manipulable input 

14. An antenna alignment meter as claimed in any preceding claim, 
wherein the predetcnnincd signal characteristics comprise at least some of 
frequency, polarization, data rate, and forward em>r correction. 

15. A method of aligning an antenna with a signal source, the method 
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comprising: connecting ihe antenna to an antenna alignment meter; adjusting 
the orientation of the antenna imtil the antenna alignment meter indicates 
detection of a signal with predetemiined characteristics; and locking the 
antenna in position. 

5 16. A method as claimed in claim IS. further comprising adjusting the 
orientation of the antenna imtil the antenna alignment meter indicates 
reception of a signal of substantially maximum su^ength. 

17. A method as claimed in claim IS or 16. further comprising adjusting 
the orientation of the anteima imtil the antenna alignment meter indicates 

10 reception of a signal of optimum quality. 

18. A method as claimed in claim 1 7, wherein a signal of optimum quality 
is deemed to be received ^en the antenna alignment meter indicates 
reception of horizontally and vertically polarized signals with substantially 
equal bit error rates. 

IS 19. An apparatus for aligning an antenna with a signal source, the 
apparatus being arranged to monitor signals received by the antenna and to 
provide an indication of correct alignment of the antenna with a desired signal 
source when a signal of a predetemiined frequenc)% polarization, symbol rate 
and error correction ratio is received. 

20 20. A method or apparatus substantially as described herein. 
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